This study investigated whether an English reading course integrated with the problem-based learning approach could foster foreign language learners' reading comprehension ability, strategy use, and their active learning attitudes. The pedagogy was featured with the small group scaffolding. Two intact English classes in a Taiwanese university were randomly assigned to the experimental and control treatment conditions. The experimental group received problem-based learning instruction, whereas the control group did not. The reading comprehension pre-and post-tests and the English active learning questionnaire were employed to collect the data. The Independent Samples t test yielded a significant difference between the 2 groups in the total score of the reading comprehension post-test, indicating that the PBL approach significantly improved the participants' reading comprehension ability, and the PBL participants' strategy use for identifying the subject matter and supportive details was better than that of their counterparts. The t-test results of the questionnaire showed that the PBL participants exhibited a significantly higher degree of active English learning attitude than the non-PBL participants in terms of motivation intensity and desire to learn English. There was a significantly positive correlation between reading comprehension ability and English learning attitude. Finally, instructional recommendations are presented.
Introduction
English reading is one of the most fundamental language skills in universities where English is learned as a foreign language (EFL). In most situations, English written text (text books, journals and articles, online resources, and texts translated from other foreign languages, etc.) is a major medium for delivering worldwide and cutting-edge knowledge. University students need to rely on their English reading skills to advance their professional knowledge both in and out of the classroom. In order to educate and train the students English reading skills, the instructors may need to teach more than just the skill itself.
In addition to cultivating students' reading skills to comprehend course content, the instructor needs to foster the students' positive reading attitudes. Lipson and Wixson (1992) indicated that students' attitudes are a crucial factor influencing their reading comprehension (RC). Advocating multimedia learning, Mayer (2005) also claimed that the instructional effects can be optimal when learners are active and motivated. Active learning is the starting point of a perpetual learning cycle in which EFL learners begin to cultivate sustainable reading habits, master English reading skills, and eventually enjoy reading.
An active attitude is indispensable to English learning because it may direct the learners' efforts toward learning English effectively, and it may even decide the successfulness of their English learning. With experience of teaching English in Taiwan, Lin (2016, pp. 53-54) pointed out some of the limiting conditions in EFL classrooms: (1) the EFL context entails limited resources for authentic immersion in a comprehensive English-speaking environment, (2) most of the teachers in all levels of schools are not native English speakers; Mandarin is the primary language used as the medium of instruction in English courses in most primary and secondary schools, and (3) most students learn English as a subject to pass entrance examinations to enter secondary school and tertiary level educational institutes, and thus their learning goal is test-oriented. Regarding the tertiary level of education in Taiwan, there is limited time for university students to learn English in class. With these limited conditions, it is pertinent for the teacher to foster students' active learning attitudes and extend their learning out of class.
In this study, I intended to adapt an English reading curriculum so that the students' English linguistic knowledge, the content of the articles, as well as the learners' attitudes could be addressed adequately. In response to the educational sustainability objective, the problem-based learning (PBL) approach was integrated into an English reading curriculum to extend students' reading outside the classroom. The PBL approach is an educational approach, originally developed in medical schools in the 1960s in Canada, which has served as a framework of instructional design principles, the implementation of which has expanded to numerous other education fields (Barrows, 2000; Boud & Feletti, 1991; Savery, 2006; Shin & Kim, 2013) . The education areas, for example, include architecture, business and management, engineering, law, nursing, physics, and science. Due to the above mentioned limited conditions in the EFL context, the PBL pedagogy in the present study focuses on small-group scaffolding. A small-group interaction framework in a PBL curriculum is therefore presented.
Regarding second and foreign language education, Azman and Shin (2012) conducted a survey investigating the students' perceptions of PBL in Malaysia and indicated that little research has been conducted to examine the effectiveness of PBL in the context of learning English as a second language. Empirical studies conducted in EFL contexts are also limited in number. Beginning with the intention to provide evidence in another EFL context, Lin (2017b) integrated the PBL pedagogy into a web-based English reading course in a university in Taiwan in which the PBL participants achieved significant achievements in English reading comprehension. To further extend the PBL research in English education, I then investigated the impacts of PBL on EFL learners' RC strategy use and their English learning attitudes in detail. The current study also explored whether there was a significant relationship between the students' RC ability and English learning attitudes. The contribution of the present study is that the English reading curriculum not only put emphasis on how to learn English linguistic knowledge, but also focused on the development of the learners' strategy usage and active English learning attitudes (AELAs).
Literature Review

Theoretical Backgrounds of Small Group Scaffolding in the Problem-based Learning Approach
The Problem-based learning (PBL) approach features a learner-centered, problem-based, and small-group pedagogy. The educational significance is that PBL "empowers learners to conduct research, integrate theory and practice, and apply knowledge and skills to develop a viable solution to a defined problem" (Savery, 2006, p. 12) . Reviewing Barrows' (n.d.) Generic PBL Essentials, Savery (2006) indicated that collaboration is essential in effective learning in PBL (p. 13). To address collaborative learning, a PBL curriculum places primary emphasis on group work.
Group work may generate "a realistic team-based working environment and [foster] a community of practice" (Neville & Britt, 2007, p. 231) . Chang (2010) indicated that when the groups develop a positive identity among the members, a joyful, supportive classroom climate may hence be created. Such classroom atmosphere can be referred to group cohesiveness. Cohesive groups usually learn efficiently because of the peers' sharing information and ideas (Senior, 1997; Chang, 2010) . "Members of a cohesive group show a strong connection by sharing ideas with each other, participating in group-related activities, or working easily together" (Dörnyei & Murphey, 2003 , cited from Chang, 2010 . Based on such group dynamic theoretical background, the PBL pedagogy emphasizes the construction of a learning scaffold to facilitate peer collaboration and further assumes that the learners can be supported by teachers and peers in group work.
Literacy education can generate effective outcomes by means of social interaction. According to Vygotsky's social learning theory, an individual who participates in social events may eventually construct a knowledge base in a mutually supportive environment. As Kaufman (2004) explained, "children's thinking and meaning-making is socially constructed and emerges out of their social interactions with their environment" (p. 304). In a PBL classroom, the students are organized to work in small groups. Small groups may construct a scaffolded learning environment. Lin (2017a) recommended that each group be composed of both proficient and less-proficient learners; during the process of completing the problem-solving task, proficient learners may model the successful learning outcome. The learners in the small groups often work together to search for information, and read the data to identify potential solutions to the problem. Moreover, group work may offer students opportunities to share personal expertise, and further stimulate interpersonal communicative activities (Lin, 2017a) . In this way, every learner may engage in a mutually supportive environment.
The present study assumes that learner attitudes may mediate the tasks of reading. Mutual support in group work may be beneficial for the development of active learning attitudes. Regarding the importance of mutual support in PBL, Lin (2017a) emphasized that "interpersonal interaction can be embedded into English instruction" (p. 19) . Small group scaffolding in a PBL classroom may stimulate active learning. The scaffolding may generate intense feelings among group members, supporting each other to complete the assigned tasks in a timely manner. In a traditional teacher-lecture classroom, on the whole, the teacher usually takes the responsibility for delivering lectures to all of the students. However, these lectures may not be effectively received by the learners. Moreover, the individual students may not be
Active English Learning Attitudes
Attitude is an essential affective factor that has great impact on L2 learning. Positive attitudes may empower the learner to learn language effectively (Merisuo-Storm, 2007; Oxford, 1990) . The current study focused on examining English learners' AELAs because learners' reading attitudes play an essential role in developing their lifelong reading skills (Lazarus & Callahan, 2000) . Learners' active engagement, involvement, or participation in discussion and interaction can maximize the effects of learning (Lin, 2011) . Therefore, the activeness of readers' attitudes should be stressed. In the current study, most of the participants were undergraduate students preparing for their future career in international corporations. In an empirical study, AELAs can be inferred from the following three attributes, reading attitudes, autonomous learning, and intercultural communication.
First, AELAs can refer to a reader's feelings. Several researchers have examined reading attitudes in the field of L2 reading research. Tracing back to 40 years ago, Alexander and Filler (1976) defined reading attitude as "a system of feelings related to reading which causes the learner to approach or avoid a reading situation" (p. 1, cited in Yamashita, 2007) . With a focus on the reader's affect, Smith (1990) referred to reading attitudes as "a state of mind, accompanied by feelings and emotions that make reading more or less probable" (p. 215). The readers' feelings about reading defined in these two definitions are closely related to motivation or interest in reading.
Furthermore, the definition of AELAs can be interpreted from the theoretical backgrounds of autonomous learning. Almost three decades ago, Holec (1981) defined autonomy as the ability to take charge of one's own learning when learning a foreign language. Boud (1988) further elaborated it from the angle of an individual's inner restraints, and interpreted it as "the property of a state to be self-ruling or self-governing" (p. 18). The concept of autonomous learning that learners need to become independent of teachers, to self-assess, to monitor their own learning, and eventually to complete learning projects autonomously outside the classroom has also been widely accepted in language education (Benson, 1997) . Some empirical research has further listed the attributes of autonomous learning to manipulate the quantitative analysis. For example, Chan, Spratt, and Humphreys (2002) examined Chinese-speaking students' views on their responsibility, decision-making abilities in learning English, and their motivational level. In general, learners can be educated with a sense of taking responsibility for their own learning and self-regulation.
In addition, intercultural communication can be considered as a focal part of AELAs. The present study focused on investigating university students' attitudes, as most of them were learning English to prepare themselves well for entering an international workplace. The students needed to enhance their ability to communicate with people from different countries. With an emphasis on L2 communicative functions in various social contexts, AELAs can be considered as involving the following elements: communication inside and outside the classroom, and communication across different cultural groups who speak different mother languages. Underpinning learner communication willingness, Yashima, Zenuk-Nishide and Shimizu (2004) examined motivational/attitudinal and affective variables by synthesizing the questionnaire items from other studies. The subscales composed in their study included motivational intensity, desire to learn English, interest in foreign affairs, and communication inside and outside the classroom. These dimensions are closely related to the factors reviewed in the above section, so their questionnaire framework was adopted in the current study.
From reviewing the literature, some gaps were identified. First, the PBL approach has been widely applied to various education areas, but there is a lack of explicit research on second/foreign language education. Second, although reading attitudes have been discussed, few studies have attempted to describe EFL learners' AELAs, or needless to say, have examined the effectiveness of the PBL approach on AELAs. The following research questions were therefore addressed:
1. Does the PBL approach significantly improve the university students' English reading comprehension ability and reading comprehension strategy use in terms of the total score and the subscores of the reading comprehension post-test? 2. Does the PBL approach significantly foster the university students' active English learning attitudes in terms of the responses to the whole questionnaire and the subscales?
Pre-and post-test data were analyzed to determine the impact of the independent variable instructional condition (PBL or non-PBL) on the dependent variables, student RC ability, and the application of RC strategies. Prior to the treatment, all participants took the RC pre-test. One week after the treatment, all participants took the RC post-test, and completed the AELAs questionnaire.
Both the PBL and non-PBL treatment participants read two sets of video-based materials with different topics, spending 5 weeks on each video clip. The two treatments were conducted within the 5 weeks as a cycle. When the second set of materials was presented, the two treatments were repeatedly conducted within another 5 weeks as a cycle. The treatment section therefore covered 10 weeks of two 50-minute periods per week.
Participants
Two classes of university students were recruited for this study. At the time of the study, they were taking an advanced English reading course to fulfill their foreign language requirement. Their mother language is Mandarin and they were learning English as a foreign language. Their English ability was categorized as intermediate level by the university based on their score for English in the General Scholastic Ability Test held by the College Entrance Examination Center in Taiwan. They had already learned EFL for 10-12 years. This group of participants consisted of undergraduate students. Furthermore, 26.78% were sophomores (n = 15), 25% juniors (n = 12), and 48.21% seniors (n = 27).
The two intact classes were randomly assigned to either the experimental (n = 26) or control (n = 30) group. The two groups of participants took the RC pre-test to measure whether there was a significant difference between the two groups in terms of their RC ability. The Independent Sample t-test statistical results show that the PBL and non-PBL groups did not differ significantly on the pre-test (t = -0.196, p > .05), indicating that the participants' RC ability was similar prior to the instructional treatment.
Research Materials
The research materials focused on two topics: dolphins and interesting people of the world. Reading materials related to these two topics were selected as research materials. For example, the reading materials on the theme of dolphins consisted of the Footprint Reading Library reader, Cupid the Dolphin (Waring 2009) , and one unit of the textbook, The Dolphin (Lee, 2005) . The reader selected from the Footprint Reading Library was graded as intermediate level with 1,600 headwords. All selected materials were non-fiction.
Samples of the problems and the websites used in the PBL treatment are as follows:
The problems: What do you know about dolphins?
If a dolphin is stranded on the beach, how can we save it?
The websites: http://www.dolphins-world.com/ (retrieved May 5, 2017) http://www.oceanlink.info/ocean_matters/dolphin.html (retrieved May 5, 2017)
Instructional Treatment
PBL Treatment
The PBL instructional procedure was constructed with the problem (see Table 1 for the teaching scheme) and was conducted in small-group settings. Table 1 presents the PBL teaching scheme, which was adopted from the previous studies by Lin (2016 Lin ( , 2017a Lin ( , 2017b . The scheme specifically featured small-group discussion in and out of class. To ensure the normal distribution of English reading proficiency in each group, the participants were grouped by the instructor based on their scores on the RC pre-test to form heterogeneous groups. Each group selected a leader who was responsible for showing the members how to make sense of the content of the article, organized the meetings for collaborative learning, and distributed jobs to the other group members. The students worked together in their groups and were encouraged to work together to make decisions about every task. They kept in touch with each other via the in-class and after-class meetings.
The 5-week treatment scheme was presented. In the first week, the instructor used 30 minutes to lead the participants to view or read the assigned video material. The instructor asked the participants to identify the main ideas of some sections and the meanings of some vocabulary from the text context. In this phase, the instructor intended to make sure that the participants understood the content of the assigned video materials. In the remaining 3 weeks, each group had a discussion and read English supplementary materials to search for information to solve the problem. Afterwards, the instructor asked the participants to use both the assigned materials and the collected information to solve the problem. In the last week, each group took turns presenting their solutions, and the instructor provided the feedback to each group.
In the section of small-group discussion, the instructor stayed with each group for a short period of time, ensuring that all members had equal opportunity to participate and hence contribute their ideas at some point in each discussion session. To maintain the flow of the discussion, the participants could use Chinese to express their ideas. The participants of each group also met each other after class to complete the assigned tasks. Note. Some weekly statements were cited from Lin (2017a, pp. 23-24) 
Non-PBL Treatment
The non-PBL group did not receive any PBL training and did the tasks individually rather than in groups. The instruction component of the control condition was structured as a series of reading instructional sections in the following sequence of activities: topic knowledge activation, article reading aloud, text translation and interpretation, explanations of sentence structure and vocabulary, and video viewing. At the end of each period, each participant did some grammar and vocabulary exercises. The teaching model was teacher-centered presentation and interpretation. If the participants had any difficulties, the teacher would help them. The teacher also offered feedback on the participants' responses, and made corrections to the participants' exercises.
Instruments
Reading Comprehension Pre-and Post-tests
Lin (2017b) adopted the passages from Pauk's textbook (2002) at the advanced level, presenting the steps of how to select passages with the same level of text difficulty and how to establish the validity of the pre-and post-tests. The present study measured the participants' RC ability and hence I adopted the same passage format.
The passages used in this study were different from those used in Lin (2017b) . This is because the present study additionally examined the participants' usage of RC strategies. I decided to use the passages with a lower level of text difficulty. Following the steps in Lin's study (2017b), I selected the passages at the intermediate level from Pauk's (2002) textbook. In this study, the RC pre-and post-tests included the same six passages.
The present study adopted Pauk's model to investigate the participants' strategy usage to comprehend English passages. Pauk (2002) composed a series of RC strategies for understanding a passage. Each passage was designed with six questions, representing six types of RC strategies, namely identifying main ideas, synthesizing the subject matter of a passage, drawing conclusions from a passage, identifying the devices used by the writer to make the passage interesting, searching for supporting details, and decoding the meaning of the vocabulary in the context.
One correct response was evaluated with 1 point. The maximum score for each strategy was therefore 6 points, and the maximum score for each test was 36 points (= 6 passages x 6 items), with each correct response worth 1 point. The reliability of the pre-and post-tests was satisfactory at α = .72 and α = .71, respectively.
The totaled score of each question item on the RC post-test were further regarded as that of each strategy usage. The totaled score of each question item was used to analyze the two groups' application of RC strategies. As shown in Table  2 , the relationships between the subscores of the six strategies and the totaled score of the RC post-test were significant. Correlation is significant at the 0.01 level (2-tailed). Note. S1 = identifying main ideas; S2 = synthesizing the subject matter of a passage; S3 = drawing conclusions from a passage; S4 = identifying the devices used by the writer to make the passage interesting; S5 = searching for supporting details, and S6 = decoding the meaning of the vocabulary in the context. ** p < .01; * p < .05
The Active English Learning Attitudes Questionnaire
The AELAs questionnaire adopted four subscales from Yashima, Zenuk-Nishide, and Shimizu's (2004) study, consisting of 20 items. The titles of the four subscales were coded as Motivational Intensity (MI, 6 items), Desire to Learn English (DLE, 6 items), Interest In Foreign Affairs (IIFA, 2 items), and Communication Inside and Outside the Classroom (CIOC, 5 items). Ratings were all recorded on 7-point scales. The objectives of the subscales were presented in the study by Yashima et al. (2004, pp. 128-130) . High Cronbach's alphas were reported in their study in which the same subscales were used for a large sample. In this study, the reliability of the questionnaire responded to by 56 participants was satisfactory at α = .73.
I administered a pilot study to ensure the clarity of the instructions, the wording of the items, and the questionnaire format. Some modifications were made. First, the subscale of CIOC, originally named Frequency and amount of communication in English, was a 10-point scale. To reduce the participants' confusion, it was changed to a 7-point scale.
Second, due to the fact that the control group worked individually, the wording of the item "I participated in classroom activities such as pair work" was slightly modified to "I participated in classroom activities."
To explore the participants' active English learning out of class, I assumed that the participants who had active attitudes toward reading may spend more time reading English texts than those who did not have such attitudes. I therefore added one question item, "How much time did you spend reading English academic and non-academic texts every week during the treatment?"
The results of Pearson correlation analysis show that there are positive significant relationships between the four subscales and the whole questionnaire (see Table 3 ). The Pearson correlation coefficients also show that the strength of association between the variables is medium and high. To understand how the participants in the PBL group completed the task of problem solving, the participants were asked to answer the following question: What kind of task did you do in your group?
Data Analysis
The present study aimed to investigate whether the PBL approach could improve the participants' RC ability and their active English learning. To answer the research questions, independent sample t tests and paired sample t tests were conducted for between-group and within-group comparisons. The independent variable was the group (experimental and control) and the dependent variables consisted of the scores on the RC pre-and post-tests and the scores on the AELAs questionnaire. The scores on the RC post-test of the two groups were used to evaluate the learning outcomes of each treatment and the RC strategy usage by each group.
Results and Discussion
The PBL and Non-PBL Groups' Reading Comprehension Post-test
The first research question was to investigate whether the PBL approach significantly improved the university students' English RC ability and strategy use in terms of the total score, and the six subscores of the RC post-test. Table 4 provides the descriptive statistics (number of valid cases, means and standard deviations) of the PBL and non-PBL groups' scores on the RC post-test. The Independent Sample t test was conducted to compare the effectiveness of the two instructional treatments. The PBL group's total mean score on the post-test (M = 28.15) was higher than that of the non-PBL group (M = 26.20), and the independent sample t test yielded a significant result between the two groups in the total score of the RC post-test (t = 2.206, p < .05). The results show that the PBL group comprehended the passages better than the non-PBL group. Note. MAIN = identifying main ideas; SUBM = synthesizing the subject matter of a passage; SDET = searching for supporting details; CONC = drawing conclusions from a passage; DEVI = identifying the devices used by the writer; VOCA = decoding the meaning of the vocabulary in the context; PBL = problem-based learning; non-PBL = non-problem-based learning. *p < .05
The PBL and Non-PBL Groups' Reading Comprehension Performance
To respectively address the effect of the PBL and non-PBL treatments on the participants' reading comprehension, a paired t test was conducted to examine the differences between the test scores within groups. The mean score (M = 28.15, SD = 3.532) of the PBL group's post-test was higher than that of its pre-test (M = 24.65, SD = 3.506). There was a significant difference between the PBL group's pre-and post-tests (t = -3.586, p = .001). That is, the participants in the PBL group made significant progress in their RC ability after the instructional treatment. For the non-PBL group, the mean score of the post-test (M = 26.2, SD = 2.976) was higher than its pre-test mean score (M = 24.83, SD = 3.270); however, the mean scores did not differ significantly (t = -1.693, p = .096). The results of the paired t test further confirmed that the participants in the non-PBL group did not show significant improvement in their RC ability after engaging in the traditional reading treatment.
The PBL and Non-PBL Groups' Reading Comprehension Strategy Use
In addition, the t-test results also revealed that there were significant differences between the two groups' application of RC strategies, such as the SUBM (t = 3.567, p < .05), and the SDET (t = 2.086, p < .05) strategies. As shown in Table 4 , the mean scores of the two strategies in the PBL group's post-test are higher than those in the non-PBL group, indicating that the PBL participants' use of the SUBM and SDET strategies was better than that of their counterparts. This is most likely because, during the treatment session, the PBL participants were required to organize an outline and the main points from the collected data and also to identify the details for potential solutions. As Pauk (2002) explained, the SUBM strategy helps the reader concentrate. At the beginning stage of reading the passage, the reader may instantly ask him/herself, "What is the subject matter of this passage?" In this way, this type of skimming task offered the participants the opportunity to concentrate on reading through the lines of text and quickly focus on the subject matter.
In addition, the task of searching for possible solutions to the problems may have resulted in the PBL participants' successful application of the SDET strategy. In general, the articles were likely composed of details that supported the main ideas. During the reading process, the readers likely confronted various forms of details, such as examples, explanations, descriptions, definitions, comparisons, contrasts, exceptions, analogies, similes, and metaphors (Pauk, 2002) . The readers need to practice reading various forms of supporting details. In the PBL treatment, although the instructor did not provide explanations of these types of details, the participants sufficiently exposed themselves to reading English text in a variety of genres and to identify how these details were used to support the main ideas. During the treatment, the participants likely took apart the articles sentence by sentence. In such a situation, they had a chance to practice reading how these sentences linked with each other to compose a coherent passage.
In general, the results of the present study are consistent with the previous research on English reading comprehension, indicating that the PBL approach significantly improved the EFL learners' RC ability (Lin, 2017b) and further revealing that PBL significantly enhanced the learners' SUBM and SDET strategies. Consistent with previous research (Hmelo, 1998; Poikela & Poikela, 2005; Schmidt et al., 1996) , the present study also offers evidence that the PBL approach has positive outcomes for learning. The significant results of the RC post-test can be attributed to sufficient exposure to the environment of English reading in the PBL treatment. During the treatment, the PBL participants needed to read the information and practice reading skills not only in class but also after class. In 10 weeks of treatment, the PBL participants obviously improved their RC ability. In addition, the extensive reading outside the class offered the PBL group an opportunity to practice RC strategies. Reading a huge amount of data and looking for the answers to the problems may have tapped different levels of strategy usage such as grasping main ideas, constructing subject matter of what has been read, skimming unrelated details, and identifying the essential details for responding to the problem. Given the amount of strategy-usage practice that the PBL group completed during the treatment, it logically follows that they made progress in their RC strategy usage and hence were likely to improve their reading comprehension.
By contrast, the non-PBL group may not have particularly focused on the learner-centered activities in class, and there was a lack of self-directed learning outside the classroom. Although they read the assigned materials and received full interpretations from the teacher, they did not undergo any self-rehearsal in their minds. As a result, they may have relied on the teacher to interpret the meanings of the vocabulary and to understand the content of the text.
PBL and Non-PBL Groups' Active English Learning Attitudes
The second research question was to investigate whether the PBL approach significantly fostered the university students' active English learning attitudes in terms of their responses to the whole questionnaire and the subscales.
The participants' questionnaire responses were ranked from Strongly agree (a rating of 7) to Strongly disagree (a rating of 1). Table 5 summarizes the descriptive statistical results of the mean scores of the two groups' responses to the AELAs questionnaire after the treatment. The data in Table 3 show that the total mean score of the PBL group (M = 4.71) was higher than that of the non-PBL group (M = 4.39). Furthermore, the Independent Samples t tests revealed a significant difference between the two groups (t = 2.36, p < .05), indicating that the PBL participants exhibited a significantly higher degree of active learning attitude toward English than the non-PBL participants after the treatment. Regarding the four subscales, the PBL group's four mean scores are consistently higher than those of the non-PBL group (see Table 5 ). The PBL group's mean scores of the five subscales are all over 4. The DLE dimension was rated with the highest mean scores (M = 5.27) and MAIN, the second (M = 5.21), indicating that the PBL participants' desire to learn English increased obviously after receiving the treatment. Furthermore, Independent samples t tests showed that there were significant differences between the two groups in the subscales of MAIN (t = 2.27, p < .05), DLE (t = 2.34, p < .05) and CIOC (t = 2.07, p < .05). These results show that after receiving PBL training, the participants' motivation intensity, their desire to learn English, and communication inside and outside the classroom were significantly higher than those of the participants of the non-PBL group.
Given that the PBL approach had a positive impact on fostering the PBL participants' AELAs, individual items of the questionnaire were further examined to understand in which specific aspect the PBL participants improved their active learning. Table 6 presents the independent samples t-test results of the two groups in terms of 19 individual items. Out of these 19 items, there were six significant differences, indicating that the PBL group's mean scores were significantly higher than those of the non-PBL group. An overall trend of improvement of AELAs was evident for the PBL group. Note. MI = Motivational Intensity; DLE = Desire to Learn English; IIFA = Interest In Foreign Affairs; COIC = Communication Inside and Outside the Classroom; PBL = problem-based learning; non-PBL = non-problem-based learning. *p < .05
The following discussion of the significant results is divided into three aspects. First, the PBL participants had strong motivation to improve their English after school (Item 6) and also had great interest in learning English (Item 12) . The significant results demonstrate active learners' characteristics consistent with some characteristics identified in the previous studies, such as being highly motivated and being interested and enthusiastic about what is learnt (Azman & Shin, 2012; Norman & Schmidt, 2000; Bosuwon & Woodrow, 2009 ). The significant results can be attributed to the hands-on activity of solving the real-world problems. The problems designed for the PBL treatment formulated scenarios, which likely activated a series of participants' prior knowledge and related life experiences. The problem-solving process was seemingly related to the participants' dealing with their own affairs. In addition, the hands-on activity involved the participants in planning the learning schedule and selecting the learning materials by themselves. The hands-on activity could promote the participants' engagement with English learning. As a result, they demonstrated strong enthusiasm for learning English.
In addition, Items 6 and 12 pertain to investigating the participants' self-regulation. In the situations of "after graduating from college" and "outside of the English course," the PBL participants responded that they still continue to learn English. This finding is similar to those obtained in previous studies (Blumberg, 2000; English & Kitsantas, 2013; Kivela & Kivela, 2005; Sungur & Tekkaya, 2006) , indicating that PBL participants outperform their counterparts in independent learning and self-directed learning.
Moreover, the PBL participants undertook extensive reading activities (Item 8), and also read some articles related to foreign countries (Item 13). PBL facilitated the participants' reading, and this result can explain the PBL participants' significant achievements in the RC post-test. In this study, the PBL participants tried different ways to search for information on the Internet and made use of every opportunity to identify the solutions to the problem. These tasks required reading skills. In this way, the participants frequently practiced English reading.
The results of both Items 15 and 16 show that the PBL participants exhibited significantly stronger communication skills than the non-PBL participants. This result is consistent with that concluded in previous studies (De Grave, Schmidt, & Boshuizen, 2001; Duch, Groh, & Allen, 2001; Van Boxtel, Van der Linden, & Kanselaar, 2000) . This is probably because the PBL participants have opportunities to practice social interaction in small groups. Investigating the activities their PBL participants enjoyed the most, Azman and Shin (2012) reported that the highest percentage of the respondents enjoyed the collaboration and cooperation among group members; the participants expressed that they enjoyed sharing different ideas with their partners when solving the problem. In this study, the PBL participants joined small group discussions in and out of the class, during which each group member frequently expressed his/her opinions and had conversation with each other. Thus, the small group scaffolding likely generated a collaborative environment so that each participant could practice his or her communication skills.
Regarding the factor "time spent on English reading," the PBL group on average spent 4.92 hours (SD = 1.47) reading English texts during the treatment compared with the non-PBL group's 2.95 hours (SD = 2.55). The statistical results show that there was a significant difference between the two groups (t = -3.472, p = .001). This result indicates that the PBL participants obviously extended their reading in English after class. Furthermore, the data in Figure 2 reveal that all PBL participants spent at least 2 hours reading English materials and up to 16 PBL participants spent over 5 hours. On the other hand, seven participants in the non-PBL group did not spend any time or spent less than 1 hour reading English. It can be noted that there were two extremes cases in the non-PBL group who spent 8 and 12 hours studying English every week. They explained that they were motivated by their upcoming attendance of a proficiency test. The results of the present study are in concordance with those concluded by Lin's (2017b) empirical study, indicating that the PBL approach activated the students' active learning. In general, the results virtually verify that the PBL pedagogy propels EFL learners' AELAs. 
Correlations among the Active English Learning Attitudes Questionnaire and the Reading Comprehension Posttest Variables
The third research question was to investigate whether there was any significant relationship between the university students' active English learning attitudes and their reading comprehension.
The Pearson correlation analysis was conducted to examine the correlations between the variables for the two treatments, as shown in Table 7 . The statistical results showed that there were significant correlations between the total score on the RC post-test, and the total and the four subscales of the AELAs questionnaire.
Regarding the PBL group, the whole questionnaire is strongly related to the RC post-test score (r = .773). Correlation is significant at the 0.01 level (2-tailed). In addition, the mean scores of the four subscales are significantly related with the RC post-test score, and the strength of association between the variables is medium. In general, the results suggest that after receiving the PBL treatment, the PBL participants' AELAs are significantly related to their reading comprehension; moreover, their MAIN, DEL IIFA and COIC are also significantly correlated with their performance on the RC post-test.
Regarding the non-PBL group, there is no significant relationship between the AELAs and RC (r = .064). Among the mean scores of the four subscales, correlations of MAIN, DEL, and IIFA do not reach significant level. The results show that their MAIN, DLE, and IIFA are not significantly correlated to their reading comprehension performance. 
How the Participants in the PBL Group Completed the Problem Solving Tasks
The fourth research question explored how the participants conducted the task of problem solving. This question was answered by the 26 participants' self-reports on the tasks they conducted throughout the 10 weeks. The self-reports were analyzed by screening out, categorizing the participants' description of tasks, and further calculating the frequency of each task. The percentage score of each task was calculated by the following step: the frequency of each task was added up and further divided by the totaled task frequency. In total, there were eight types of tasks; the totaled frequency was 74. The tasks and percentages of each task are presented in Figure 3 .
The task ranked with the highest percentage indicated that there were 23 participants describing that they joined the discussion after class. Among the 26 participants, up to 89% of the PBL participants extended their learning after class. This result suggests PBL participants' active involvement and attitudes. Schmidt (1993) indicated that discussions may facilitate conception elaboration and knowledge reconstruction. It can be noted that during the discussion, they simultaneously completed other tasks. For example, five of the 23 participants at the same time mentioned that they designed the framework and made a decision about the themes of the oral presentation, and another 11 participants helped to search for data.
The task ranked with the second highest percentage was searching for data. In total, 20 participants expressed that they searched for information on the Internet, in the textbook, and in the hard-copy books. An extract from one participant's self-report is as follows:
After I read the textbook and the questions, I began to search for more online resources and information that could support me to answer the questions. I selected several websites which offered knowledge and information directly related to the questions.
As for the task of writing the draft, seven out of 11 participants described that they read the data that their group members provided and copied down some key points and sentences. For example, one participant cited the sentences in the textbook and the Internet to write the draft; once in a while he wrote some sentences and phrases by himself (see the example in Appendix B). The writing draft demonstrated how the participants applied the knowledge in different resources to solve the problem. In addition, another three participants stated that they copied down a couple of short paragraphs from the Internet data and combined them as a whole report. Figure 3 . The PBL participants' tasks conducted to identify the solutions to the problems Regarding the task of adding the details, three participants stated that they added some details to the PowerPoint slides after reading the final version before the oral presentation. Two of them were the presenters and one was the group leader. This task represented that the abilities to comprehend the data comprehensively, synthesize the data, and undertake critical thinking. For example, two participants respectively added an ending paragraph to the report. The participants' original writings were as follows:
According to the above-mentioned dolphins' facts, we can understand dolphins more than before. The dolphin is a magical animal, and lets people want to get close to it. If you have available time, you will have a good chance to watch dolphins in some professional place, such as Farglory Ocean Park.
I think that dolphins and people have many similarities. Possibly we humans and the dolphins lived together before. This is not impossible, right? Dolphins will soon be on the brink of extinction. We have to protect them and love them in the future.
In general, the participants in the PBL group claimed and undertook different tasks to identify the solutions. The participants probably practiced RC strategies when completing the tasks listed in Figure 3 . This is because these tasks were related to reading the data. Moreover, the duration of one unit was 5 weeks. All groups demonstrated their oral presentation in the last meeting and each task was completed as scheduled. Coping with the tasks demonstrated the attitudes among the group members. This probably explains why the PBL group demonstrated a significantly more active English learning attitude than their counterparts.
Conclusions
In general, the statistical results revealed that PBL participants made much more improvement in reading comprehension, the application of SUBM and SDET strategies, and their active English learning attitude than their counterparts. The results of the self-reports showed that the PBL participants worked in groups and tackled different tasks to identify the potential solutions. As shown in Figure 3 , the eight tasks are instinctively allocated in a specific sequence by the members. If one member could not complete his/her task, then the succeeding member could not commence his/hers. Thus, inter-group cooperation was vital to completing all of the tasks within the determined schedule. Their cooperation with each other indicated that they had AELAs.
In the EFL context, it is extremely important to train university students to master English reading skills and to cultivate positive learning attitudes. Armed with the results concluded in the present study, some instructional recommendations for integrating PBL into English classes are presented. First, the class should be divided into small groups. In the present study, the PBL teaching procedure featured small group interaction. The participants were encouraged to interact with each other both inside and outside of the classroom. Through the small group scaffolding, each group can be assigned a task to complete, and hence each student can engage in collaborative learning with other group members. It appears that this small-group model builds up an intimate connection among learners, and consequently supports the learners in extending their English learning outside the classroom. Each learner was bonded together in a group. With the PBL curriculum, English learning could be mediated by different levels of small-group scaffolding. In the EFL context, there is quite a limited English-speaking environment. The PBL group designed with small groups mediated this disadvantage.
Second, the learner should be trained in self-directed learning. In the process of conducting the PBL approach, students are directed to take responsibility for their own learning. The instructor may design the problem-solving task to lead the students learn English actively. In this study, the participants needed to undertake a series of subtasks in and out of class, such as reviewing the assigned materials, reading detailed information, figuring out the answers to the problems, synthesizing the data, and further presenting the solutions. The instructor may design a competition among small groups and offer rewards to the groups who perform most effectively.
Third, the group facilitator/leader plays an essential role, and may exert considerable influence on his/her group members. The group facilitator may act as a role model to foster learning and offer the group members an opportunity for mutual engagement (Wenger, 1998) . If the course is to develop English reading skills, the instructor may choose a student with proficient English reading ability as the group facilitator, demonstrating English reading skills that are essential to the reading curriculum. To foster AELAs, the facilitator may, on the other hand, model his/her attitudes toward English learning.
In this study, the PBL curriculum was designed to expose students to a broad range of English reading texts and to prepare them for a capacity that emphasizes ongoing learning and problem solving. The participants in the PBL curriculum made greater improvement in their RC than the participants learning with the teacher-centered curriculum. This suggests that the PBL students were practicing RC strategies that they could bring to bear in accurately understanding the articles. In this study, it was also observed that the PBL group made great progress in their AELAs.
Particularly, this group of university students' improvement in AELAs mostly relied on their self-strengthened motivation, strong desire to learn English, and communication engagement.
The results of this study can significantly contribute to the field of foreign/second language education by mapping out the features of active learning attitudes required in learning a second/foreign language, and further provides valuable knowledge on the effects of the PBL approach on EFL learners' reading comprehension. Many factors may affect learners' AELAs. Future research can be carried out to further identify other essential factors.
